Given its modest position as a lower-middle income country, Vietnam stands out from the rest of the world with its remarkable performance on standardized test scores, school enrollment, and completed years of schooling. We provide an overview of the factors behind this exemplary performance both from an institutional viewpoint and by analyzing several different data sources, some of which have rarely been used. Some of the highlights are universal primary school enrollment, higher girls' net enrollment rates, and the role of within-commune individual factors. We further discuss a host of challenges for the country-most of which have received insufficient attention to date.
100 percent at both the primary and lower secondary levels, and its upper secondary net enrollment rate increased from 27 percent in the early 1990s to over 70 percent in recent years. This strong performance naturally raises the questions of what factors lie behind it, and whether this success can be replicated in other countries.
We aim in this paper to sketch an overview of these factors, both from an institutional viewpoint and using micro survey data. 2 We do not attempt to provide an in-depth analysis of the causal relationships between these factors; rather we provide a broad-brushed picture of Vietnam's education system, describing basic trends that emerge over time. To flesh out these trends, we also supplement our overview by referring to more detailed studies where relevant.
In particular, we make three contributions to the literature. First, we sketch out the trends in Vietnam's performance in education over the last two decades. In contrast with most existing studies that either analyze shorter time periods, or rely on indicators calculated from second-hand sources, we offer direct estimates based on nationally representative household survey data spanning the period from 1992 to 2014. The high quality of the household survey data renders our estimates more reliable. Indeed, we are unware of any other study that has undertaken the longrun analysis of education trends for Vietnam provided in this paper. 3 Second, after establishing the trends in Vietnam's enrollment rates and student learning, we offer a basic, but intuitive, decomposition of their variation into variation at different levels, including student, commune, and province levels. We provide this analysis using both household survey data and national assessment data for students in grade 5. In the context of Vietnam, although the Ministry of Education and Training (MoET) is the government agency in charge of setting education policies for the country, it is each province's Department of Education and Training (DoET) that implements these policies, at times with varying levels of innovation. Thus by decomposing the variations of outcome variables into different components at the province, commune, and student levels, we can better understand their relative importance in children's educational accomplishments.
Finally, the insights gleaned from the analysis discussed above allow us to identify the challenges currently faced by Vietnam's education system, as well as set the stage for further research. We thus highlight some of the challenges and spell out promising areas of future research. Furthermore, we implement our analysis by pulling together various data sources that appear not to have been examined together before. Consequently, as a byproduct, we also provide in Appendix 1 a brief overview of the available data sources related to education that can be analyzed for further research. Notably, some of these data sets, such as the primary school census, appear to have been under-utilized, especially in combination with other data sets.
We find that Vietnam has significantly increased school enrollment at all school levels in the past 20 years, with virtually universal school enrollment at the primary level and almost universal enrollment at the lower secondary level. At the upper secondary level, the enrollment rate among school-age children remarkably almost tripled in the span of 14 years (from 1992-1993 to 2006) , from only about one in four children to almost three out of four children. While girls' net enrollment rates were lower than those of boys by 10-15 percentage points in 1992-1993, from 2006 onwards the rates for girls have been above those for boys at both the lower and upper secondary levels. The primary net enrollment rate for ethnic minority groups has steadily caught up with that for that of ethnic majority groups, but enrollment gaps persist at the secondary level, especially at the upper secondary level.
The majority of the variation in school enrollment and completed years of schooling is due to variation at the individual level within communes; both variation in average rates across provinces and variation in average rates across communes within provinces play relatively minor roles.
While school level factors appear to play a major role in determining students' test scores, this role seems to have diminished from 2001 to 2007. This was likely caused by a convergence in school quality within the country.
Nevertheless, despite Vietnam's impressive performance, we bring attention to several remaining challenges. These include limited school choice, low enrollment at the upper secondary level, and a strong need for strategic planning for systemic reforms.
The rest of this paper is organized as follows. We describe Vietnam's education system in the next section, before discussing the data and analytical framework in Section III. We analyze the trends and decomposition results for enrollment and learning achievement in Sections IV and V.
Section VI examines current education policy issues and suggests future areas for research, and Section VII concludes.
II. Overview of Vietnam's Education System
This section provides an overview of Vietnam's education system, with a particular focus on some of its most salient features, including organization and finance, instruction time, and what we know from the existing studies on the returns to education. We pay particular attention to the evolution of the system over time.
Organization and Finance 4
Starting around 1990, Vietnam entered a period of rapid growth, with annual GDP growth between 5 and 7 percent. During this period, Vietnam's government invested in education aggressively even as household payments continued to play a central role in education finance. By the late 1990s, enrollment rates in primary and secondary education had fully returned to the high levels attained in the mid-1980s, and since then Vietnam has seen continued gains in enrollment at all levels. This will be discussed in more detail below.
The finance and delivery of education in Vietnam occurs through a complex variety of modes, including both public and several varieties of private (referred to as "non-public" in Vietnam) education. Almost all primary schools and lower-secondary schools are entirely state-managed and are thus labeled "public." Yet at the upper-secondary levels there are both "public" and "nonpublic" schools, the latter of which account for 15 percent of all upper-secondary schools in the country (MoET, 2013) . The number of "non-public" schools -either "people-founded" (dân lập) schools, for which the state may provide land or subsidies, or self-sufficient private schools -is increasing, especially in urban areas.
The finance of public education rests on both government subsidies and other payment sources.
Virtually all "public" primary and lower-secondary schools function on the basis of formal and informal payments. Despite central government norms, the manner in which primary education is financed varies across provinces and districts, and even within districts. These payments, which are made by parents, depend on the funding practices of province-and district-level authorities and they also vary by schools. Indeed, variation in arrangements governing finance can sometimes be observed even across classes within the same school, even for classes at the same grade level.
In lower-and upper-secondary education, modes of education provision and finance are even more varied, and there has been particular movement toward diversification in upper-secondary education to expand the role of "non-public" schools. Again, however, the terms "public" and "non-public" must be treated with caution. Across all forms of secondary education, education payments comprise a mix of formal and (sometimes opaque) informal payments, and "extra study" (private tutoring) is pervasive (Dang, 2013) . Generally, the size of payments increases with the level of education. A further layer of complexity is the diversity found across and within public schools with respect to curriculum, as is exemplified by the phenomenon of "high quality"
alongside "normal" classrooms in the same public schools.
Instruction Time
In 2013, about 50 percent of primary schools were providing "full day" (6 hours) instruction; the other 50 percent received only "half day" (3.5 hours) instruction, with schools usually operating two shifts. Extension of "full-day" schooling to poorer localities has proceeded slowly, which raises potentially major concerns for efforts at system-wide reforms; the reasons why it has not been fully implemented require further analysis and are beyond the scope of this paper.
That Vietnam has one of the shortest school days, and one of the shortest school years, in the world is somewhat misleading. In most areas -even rural areas -parents send their primary and secondary age children to varying amounts of "extra study" classes. 5 As seen in Table 1 .1 in Appendix 1, this phenomenon is not a new one; it dates back to at least the late 1990s, and possibly even earlier. It decreased in 2002, but since then it has been increasing over time. Given the small share (and largely urban location) of the private education sector in Vietnam, private tutoring arguably represents households' best substitute for private education (Dang and Rogers, 2016) , since households have been observed to be more willing to spend on education as their incomes rise (Glewwe and Patrinos, 1999) . The time and resources devoted to this activity and the ways it is organized and/or regulated also vary across provinces. In addition to variation in the availablity of "full-day schooling," the high prevalence of extra study has raised equity concerns because poorer families may not be able to afford extra study classes (Dang, 2007 (Dang, , 2008 . Even so, and despite its cost, extra study continues to be regarded as essential to success, perhaps partly owing to fear of discrimination and stigma from teachers or peers. However, the value of the material typically taught in "extra study" has recently been called into question (World Bank, 2014) .
Beneficial Impacts of Education
Education has long been known to be indispensable for increasing individuals' human capital and wages. This is also generally true for the specific context of Vietnam, where returns to education appear to have increased after the Đổi Mới reforms (Liu, 2006; Oostendorp and Doan, 2013; Sakellariou and Fang, 2014) . In particular, these returns have become higher for the poor over time, which indicates that policies to help the rural poor improve their education may help reduce the urban-rural divide in inequality (Nguyen et al., 2007; Le and Booth, 2014) . More and higher-quality education also helps to narrow the gap in inequality between ethnic minority and ethnic majority groups (Dang, 2012; Nguyen et al., 2017) . Higher education levels also result in larger wage premiums, especially for workers in state-owned firms (Imbert, 2013; Phan and Coxhead, 2013) or foreign firms (Fukase, 2014) .
Furthermore, some indirect benefits of education are observed as well. For example, child labor can have negative and long-term effects on health outcomes (O'Donnell et al., 2005) and school attainment (Beegle, Dehejia, and Gatti, 2009 ); as such, keeping a child in school longer can have a positive effect on these outcomes. Education can also create room for personal emancipation and improves social equity for women (Muller, 2007) . 6
III. Data and Analytical Framework
Vietnam is fortunate in that there are many data sources that can be used to track its performance in education over the past 25 years and to investigate the possible causes of that performance. This section begins by briefly describing the data available for Vietnam from 1990 to 2014, and then presents a methodology for decomposing the variation in enrollment rates and test scores into province-level factors, community-level factors, and individual-level factors.
III.1. Data
This paper analyzes three main sources of survey data, all of which are nationally representative surveys. The first source of data is the 1992 -1993 and 1997 -1998 Vietnam Living Standards Surveys (VLSS) and the 2002 , 2006 Household Living Standards Surveys (VHLSS) (both surveys are referred to as VHLSS hereafter).
The second source of data are reading and mathematics assessments of learning of Grade 5 students that were undertaken by Vietnam's Ministry of Education in 2001 and 2007, respectively. 7 The third source of data are the 2012 and 2015 rounds of the Programme for International Student Assessment (PISA), which is conducted by the Organization for Economic Cooperation and Development (OECD). We offer more information on these and some other data in Appendix 1.
In addition to these main data sources, our analysis is also supplemented with data from several 
III.2. Analytical Framework
We decompose the variation in school enrollment and education achievement (including completed years of schooling and test scores) into variation at each of three levels -province, commune (school), and child (or student) -as follows
We can then estimate the share of each level in the total variance as 2 2 , where l= p, s or i.
Knowing the relative contribution to the total variation in various education outcomes from each level can help provide useful policy advice. For example, if the school level explains a major share of the total variation, policies focusing on improving schools (rather than, say, policies that equalize conditions across provinces) would be likely to be more effective at raising educational outcomes. A useful feature of equation (1) is that it enables us to make comparisons across different datasets, as long as the education outcome variables and the levels are similar for these datasets. This is especially relevant to our analysis of the VHLSS data and of the Grade 5 reading and mathematics assessments.
Equation (1) provides the unconditional decomposition of the variation in test scores into levelaggregated factors. We also examine the (more disaggregated) conditional correlations of education outcomes, using the following linear mixed model:
where is an education outcome such as school enrollment or test scores for individual i in commune (or school) s in province p. The vector of variables represents individual and household characteristics such as age, gender, ethnicity, household income, urban/rural residence, and the maximum education level achieved by the household head (that is, dummy variables indicating whether the head completed primary school, lower secondary school, upper secondary school, or college and/or above). In particular, + ′ represents the fixed portion of the model that provides an overall regression line (or the population average conditional on the characteristics Zisp).
In a similar spirit to equation (1), the variance of the random effects portion of the model in equation (2) can be written out as follows
The three terms on the right-hand side of equation (3) represent the variances of the random effects at the province, commune, and child level, respectively, which are the sources of variation to the overall regression line that are contributed by unobserved factors at each of these levels.
Alternatively, equation (3) can also be interpreted as the conditional version of equation (1), where after controlling for the remaining variation in test scores are decomposed into factors at the province, school, and student levels.
The linear mixed model presented in equation (2) offers several useful properties. First, its interpretation is straightforward since the associated relationship of the estimated coefficients on the fixed portion (i.e. the portion associated with the observable variables) can then be read off of the regression results just as with the standard OLS regression. Second, it is a generalized version of the commonly used random effects model in econometrics. 8 Thus it is easy to generalize equation (2) to allow for contributions to education achievement from different levels of random effects, both conceptually and practically. In particular, the standard linear random effects model offers only two levels of random effects, but equation (2) offers three levels and can be readily extended to incorporate additional levels such as the regional level. In addition, it is also more straightforward to decompose the variations in education achievement into different components due to the fixed portion or the random portion of the model.
IV. Trends and Patterns in Enrollment and Years of Completed Schooling since 1990

IV.1. Trends in School Enrollment
Since the early 1990s, net enrollment rates have increased at both the primary and secondary levels and have reached 95 percent or more, as shown in Table 1 . (All figures in this table were calculated using the VHLSS data sets). More specifically, the net primary enrollment rate in Vietnam increased from 85.6 percent in 1992-1993 to 93.7 percent in 1997-87, and then gradually increased to 98.0 percent by 2014. 9 The lower secondary net enrollment rate also increased steadily over this time period, from 72.3 percent in 1992-1993, to 86.4 percent in 1997-1998, and then more gradually increasing to 94.8 percent in 2014.
Finally, the increase in enrollment at the upper secondary level since the early 1990s is nothing less than dramatic. In 1992-1993 the net enrollment rate was only 27.2 percent, but only five years later (1997) (1998) Given this increase in the "flow" of educated citizens, the "stock" of education for the adult population has also steadily increased. This is most dramatic for adults age 18-25, for whom the average years of schooling increased from 7.6 in 1992-1993 to 10.5 in 2014, a gain of about three years of schooling over a period of a little over 20 years. For adults between ages 26 and 65, the stock of education grew more slowly, from 6.5 years in 1992-1993 to 8.4 years in 2014, due to the fact that about half of the individuals in this age group in 1992-1993 were still in this age group in 2014, and so their stock of education did not change at all.
IV.2. Variation in Enrollment Rates by Gender and Ethnicity
The trends in enrollment rates discussed above are averages for the entire population; more can be learned by disaggregating by various socio-economic groups. To begin, Figure 4 shows trends over time disaggregated by gender. At the primary level, there are virtually no differences,
given the high net enrollment rates that are now very close to 100 percent. Yet at the lower and upper secondary levels there is some variation. For both of these levels girls' net enrollment rates were lower than those of boys by 10-15 percentage points in 1992-1993, but about 10 years later, in 2004, the girls' rates had almost caught up to those of boys, and from 2006 onwards the rates for girls have been above those for boys at both the lower and upper secondary levels. This "reverse gender gap" is very small at the lower secondary level since the overall rate is getting very close to 100 percent (95 percent in 2014), but at the upper secondary level the gap is larger and seems to have increased in 2014 to 10 percentage points.
Another important issue in education in Vietnam is the gap between the ethnic majority groups At the primary level this gap has decreased dramatically since the early 1990s. In particular, in 1992-1993 the primary net enrollment rate for ethnic Vietnamese was about 30 percentage points higher than those of ethnic minorities (90 percent versus 60 percent), but this gap decreases in almost every subsequent year for which household survey data are available, so that by 2014 the gap is only 2 percentage points as the net primary enrollment rate is very close to 100 percent.
Yet at the secondary level the gaps persist. For lower secondary school the gap was about 14 percentage points in 1992-1993 (60 percent versus about 74 percent). This gap was reduced to a little under 10 percentage points by 1997-1998 but since then this gap has persisted even as the overall rate gradually has steadily increased since the turn of the century.
At the upper secondary level the gap gradually closed from the early 1990s to 2004, but starting in 2006 the gap markedly increased until about 2010, after which the large gap of about 30 percentage points has held steady. Particularly worrisome is that the increase in the gap since 2004 is almost completely due to decreasing upper secondary enrollment rates among ethnic minorities, as opposed to being due to increased enrollment of the ethnic majority. The large increase in this gap in recent years is an important question for future research.
IV.3. Sources of Variation in Student Enrollment and Years of Schooling
The decomposition described in equation (1) of Section III can be used to understand further the nature of variation in student enrollment and years of schooling.
To begin, Panel A in Figure 6 shows, for each year from 1992 to 2014, the decomposition of variation in net primary school enrollment into three components: variation in the mean net The one difference, relative to the findings for primary schools, is that there is no obvious change over time in the patterns found in this decomposition.
Ultimately, years of schooling of adults may be of more importance than enrollment rates of school-age children, so Panel A of Figure 7 examines the variance decomposition of years of schooling of adults age 15 to 25. While it is still the case that more than half of the variation occurs at the individual level, variation across communes within provinces plays a sizeable role, accounting for roughly 25 percent of the variation. Variation in mean years of schooling across provinces, on the other hand, contributes only about 10 percent of the total variation and that contribution is slowly decreasing over time. 11
IV.4. Decomposition into Household and Community Characteristics
This subsection presents estimates of β in equation (2), or the estimated coefficients on the observed factors associated with primary and secondary school enrollment, and years of schooling attained for individuals age 15-25, using nine household surveys that cover the time period from 1992-1993 to 2014. As earlier discussed, a major share of the variation in education outcomes is explained at the individual (or household) level. Thus we will probe more deeply into some of the key individual-level variables, with particular focus on how the relationship between these variables and enrollment or years of schooling attained has changed over time. The process underlying the reduction in the explanatory power of the variables in Table 2 is that the primary net enrollment rate is approaching 100 percent, as seen in Table 1 , so there is less and less variation over time for these variables to explain. Figure 5 showed how the rates for ethnic minority and non-minority students are becoming more equal over time, which explains the reduction in the size of the associated coefficient over time in Table 2 and its loss of statistical significance.
A similar pattern is seen for some, but not all, variables in the estimates shown in Table 3 Perhaps the most interesting change over time in the factors associated with secondary education is that, controlling for other factors, the situation has changed from one where boys were more likely to be enrolled than girls (from 1992-1993 to 2004) to one where girls are more likely to be enrolled than boys (starting in 2006) . This is not surprising given the patterns seen in Figure   4 . Overall, lower secondary enrollment rates are getting closer to 100 percent and so many explanatory variables have a diminished effect, although none loses statistical significance since there is still a large amount of variation to explain.
Finally, Table 4 Grade 5 assessments. Presumably the additional students who were enrolled in 2007 were relatively weak students, whose enrollment would lower test scores, not raise them. So this increase in learning may be slightly underestimated.
V.2. Decomposition into Household, School and Community Characteristics
To understand the variation in the Grade 5 assessment test scores, Panels B and C of Figure 7 decompose the overall variation in those scores into variation across provinces (dark blue bar), variation across schools within provinces (maroon bar), and variation across students within schools, separately by year and by test (math or Vietnamese). As with years of schooling and enrollment rates, variation in mean test scores across provinces plays little role, about 10-15 percent. However, variation across schools within provinces is quite large in 2001 for both tests, accounting for about 40-50 percent of the overall variation. Finally, variation across students within schools is well below 50 percent of total variation in 2001, but by 2007 this had increased to almost 60 percent. Thus school level factors appear to play a major role in determining students' test scores, but this role seems to be diminishing over time, at least from 2001 to 2007.
One possible explanation for this decreased role of schools is that there may be a convergence in school quality within the country. Indeed, the school census data that were collected from 2005 to 2011 provide some supportive evidence for this hypothesis. Figure 8 shows that the percentage of schools that meet national standards of quality has steadily increased over this time period, from about 13 percent in 2005 to almost 25 percent in 2011. 13 Finally, Tables 2 and 3 are the increased gap between ethnic majority and ethnic minority students over time, and the stronger explanatory power of wealth over time.
VI. Further Reflections on Current Education Policy Issues in Vietnam
This section provides some further reflections on several current issues concerning the Vietnamese education system, particularly in comparison with other countries.
Classroom Hours and Private-Public Partnerships in Education
As impressive as Vietnam's education performance has been, there are areas in which its education system is deemed to be underperforming. One key area is that, in many primary schools, the school day is very short. Our calculation using the Primary School Census database suggests that more than half of all primary students in Vietnam attended classes with 5 half-day sessions per week in the school year 2011-12. Extension of "full-day" schooling to poorer localities has proceeded slowly, which raises potentially major equity concerns. This shortage of instruction time could result in increased household investment in private tutoring classes for their children, as discussed earlier. Figure 9 provides further comparative evidence by plotting the number of average tutoring hours against the number of average classroom hours, both per week, for all countries that participate in the 2012 PISA. 14 Two observations based on this figure are of particular importance. First, more classroom hours are generally associated with fewer tutoring hours. This global trend is also supported by recent evidence from urban China that increased public spending on basic education is associated with significant reductions in household spending on private tutoring (Yuan and Zhang, 2015) . Second, Vietnam ranks around the middle of the PISA sample for the number of classroom hours in language, math, and science (that is, 10 hours), but it is an extreme outlier in terms of tutoring hours; its six hours of tutoring per week is three times higher than the expected number of tutoring hours on the trend line.
These disparities between "full-day" and "half-day" in access to (high-quality) education could well be responsible for the learning gaps across different socioeconomic groups (World Bank, 2012a), some of which appear to be increasing over time (e.g. the gap between ethnic minority and ethnic majority students in learning, as measured by test scores). Clearly, one solution to this issue is to continue the drive to extend school hours, or the number of schools that offer full-day
schooling. This appears to be the long-term and most desirable solution.
However, given the typical rigid public education system (at least in the short-run), another solution is to better mobilize resources from the private sector to develop private-public partnerships in education. There are multiple advantages of this approach, including more competition in the education market, flexible arrangements, and more options for the government to improve education quality (Patrinos, Barreira-Osorio, and Guaqueta, 2009 ). Indeed, as discussed earlier, private education is a small component of the education system in Vietnam, especially in rural areas, and private tutoring is the only-albeit second-best-alternative available to the majority of Vietnamese households. In fact, Dang and Rogers (2016) argue that it is the only choice variable for maximizing a rural household's utility function regarding their children's education.
Thus expanding education choices (e.g., through more incentives to nurture the growth of the private sector in education) can help better satisfy household demand for education, which is revealed by the frequent use of private tutoring. This in turn can lead to more efficient allocation and development of human resources, which was observed to have occurred in other developing countries such as Colombia (Angrist et al., 2006) and India (Muralidharan and Sundararaman, 2015) . (But also note that a recent review by Urquiola (2016) finds mixed effects of private schools in other contexts, which suggests that these effects may be context-specific and no conclusive findings have been reached yet on the impacts of private school versus public school in general).
Quantity versus Quality of Education
Given its income level, Vietnam has achieved better-than-average net primary school enrollment ( Figure 2) as well as years of schooling (Figure 3 ) compared to other countries. Its net secondary school enrollment rates are also strong and are more than 90 percent and 70 percent, respectively, at the lower secondary level and upper secondary level (Table 1) . These compare favorably with an average net secondary enrollment rate of 70 percent for 142 countries at different income levels in the WDI database for the period 2010-2015 (our calculations).
Nevertheless, when we plot test scores against the enrollment rate for the 15-year-old population for the PISA data ( Figure 10 ), Vietnam is also an outlier for enrollment for the sample of 72 countries and economies in the PISA. 15 In fact, Vietnam has the lowest enrollment ("coverage") rate in the PISA sample, which clearly stands out from the global trend of improving both the quantity and quality of education (that is, the fitted line slopes upward suggesting a positive relationship between enrollment and test scores). 16 A question then naturally arises. Moving forward, given its resource constraints (as a country with a relatively low level of GDP per capita) should Vietnam focus more on improving its quantity of education (e.g., increased enrollment) or its quality of education (e.g., better test scores)? While there may be concerns about a tradeoff between the quantity of education and the quality of education, there are instances where no such tradeoff has been found in developing and developed countries alike. For example, Duflo (2001) finds that a large-scale school construction program in Indonesia helped increase both enrollment rates and wages. An expansion of the independentschool sector from a strong monopoly of public schools was also found to improve average performance at the end of compulsory school, as well as long-run educational outcomes, in Sweden (Böhlmark and Lindahl, 2015) .
Systemic versus Piecemeal Reforms
A recent approach to education reform proposes that the system as a whole be made coherent for optimal operation, rather than have piecemeal changes be implemented that may not fit into the overall functioning of the system (Pritchett, 2015; Andrews, Pritchett, and Woolcock, 2017) .
Seen in this light, the country's education system has much room for improvement. In particular, since Vietnam's GDP in 2010 was comparable to that of South Korea, and less than half of Singapore, in 1970-also top performing countries in the PISA-these countries can perhaps provide valuable lessons for Vietnam. Compared to the systems of South Korea and Singapore, Vietnam's education system scores well in terms of service delivery, but it lags behind in strategic planning and system oversight (World Bank, 2012b), which respectively call for better coordination among the key stakeholders in the education system (e.g., schools, parents, employers) and efficiency and equity in funding allocation. 17
The latter issue is highlighted by the complex system of education finance, under which the cost of schooling may be a hardship for lower income families. Our estimation results show that, while there is evidence for a steadily weaker household income (wealth) impact on for primary and secondary school enrollment (Tables 2 and 3) , there is, in fact, a stronger household income impact over time on mean years of schooling and Grade 5 test scores (Tables 4 and 5 ). This worrisome trend suggests a widening gap for the latter educational outcomes between poor and better off households.
Furthermore, virtually all "public" primary and lower-secondary schools in Vietnam function on the basis of both formal and informal payments. Despite central government norms, the manner in which primary education is financed varies across provinces and districts, and even within districts. These payments, which are made by parents, depend on the funding practices of provinceand district-level authorities and they also vary by schools. Indeed, variation in arrangements governing finance can sometimes be observed even across grades within the same school, or even for classes at the same grade level. At the same time, commune-level and province-level factors account for an increasing share of the total variation in the education outcomes, from less than 20 percent for enrollment ( Figure 6 ) to around 40 percent for mean years of schooling and Grade 5 test scores (Figure 7) . These figures can be potentially reduced with the appropriate public policy interventions, and more efficient and equitable resource allocation would improve the functioning of the whole system. 18
VII. Conclusion
Vietnam's high performance in education demonstrates that low and middle income countries are not necessarily condemned to a "low-level equilibrium" with high enrollment but low student learning. The question is whether its success can be explained, and more importantly whether it can be replicated in other developing countries. In particular, the fact that Vietnam has one of the lowest enrollment rates in the PISA sample does not detract from its outstanding performance, but rather can contribute to the ongoing policy dialogue for the country's future trajectories.
This paper did not attempt to explain Vietnam's successful performance in education, but it does provide a launching point for future research to do just that by describing Vietnam's education system, using existing data to show trends in Vietnam's performance in the last 25 years, and by providing some initial analysis to understand the sources of variation in Vietnam's enrollment rates and student learning. The paper has also pointed out some challenges faced by Vietnam's education system that are also worthy of future research. Both types of research will be of interest to anyone interested in education in developing countries.
1 Vietnam's outstanding performance is not restricted to 2015 alone. Another graph using the PISA test score data in 2012 provides qualitatively similar results. 2 We focus in this paper on studying general education (from grade 1 to grade 12). For a recent collection of studies on higher education in Vietnam, see, for example, Tran et al. (2014) .
3 For example, a recent and comprehensive analysis of education trends over the past two centuries by Lee and Lee (2016) does not offer estimates for Vietnam. 4 More detailed discussion of the country's education system and historical background is provided in London (2011), Hayden and Le (2013) , and . 5 See Dang and Rogers (2008) for an overview of the private tutoring phenomenon around the world. 6 But there is also some evidence that there have been only modest increases in returns to years of education after the mid-2000s (Doan and Gibson, 2010) . 7 Assessment data were also collected in 2011 and 2015, but given their potential problems of data quality, our discussion is limited to the data collected in 2001 and 2007. 8 If there are only two levels of unobserved factors in this model (for example, one at the individual level and the other at the commune level), equation (2) is equivalent to the standard (commune) random effects model commonly used in econometrics. See, for example, Skrondal and Rabe-Hesketh (2004) for a comprehensive treatment of hierarchical (multilevel) modelling. 9 The net enrollment rate for any level of education is the number of children enrolled in that level of education who are in the age range associated with that level, divided by the number of all children in that age range. By definition this rate, expressed in percentage terms, cannot exceed 100%. 10 The Hoa ethnic group is usually considered part of the major Viet ethnic group because of their high degree of assimiliation.
11 Estimation results for the conditional variance (using equation (3)) are qualitatively similar . 12 offer detailed estimation results and more discussion for the lower secondary level and the upper secondary level. 13 This result also concurs with a recent study that examined the Young Lives data (Rolleston and Krutikova, 2014) , which finds that disadvantaged students receive relatively equitable access to school quality. 14 We show data from the 2012 PISA since there are no data on classroom hours for Vietnam in the 2015 PISA. 15 Enrollment rate is defined as the coverage rate of the PISA sample out of the 15-year-old population in each country (OECD, 2016) . Further discussion of the difference between the PISA enrollment rate and those in Table 1 is beyond the scope of this paper, and we provide a more detailed investigation in a separate paper (Dang, Glewwe, Lee, and Vu, 2017) . 16 Everything else equal, countries' incomes are usually positively correlated with test scores and enrollment/coverage rates, which can result in this positive correlation. 17 Strategic planning also includes articulating a strategic direction and prioritizing a demand-led approach for development of the workforce, and system oversight includes diversifying pathways for skills acquisition and ensuring relevant and reliable standards (World Bank, 2012b) . 18 See also World Bank and MPI (2016) and for discussion on related issues with education and skills for the labor market. Note: Net enrolment rate is defined as the percentage of children that are in school over the total number of children, both in the appropriate age range. These age ranges are respectively 6-10, 11-14, and 15-17 for primary school, lower secondary and upper secondary school. All estimates are weighted with population weights, except for the years 1992-93 where the survey data are self-weighted. Note: Private tutoring classes are taken in addition to the lessons offered at schools, and are usually paid for by parents. The age ranges are respectively 6-10, 11-14, and 15-17 for primary school, lower secondary and upper secondary school. All estimates are weighted with population weights. No data on tutoring are available in the 1992-93 VLSS.
Data Sources
Given that our focus is on broad trends in the education landscape in the past two to three decades, we use variables that are comparable across the different data sources. In particular, the richness of the various data sources that we analyze also comes at some cost of data comparability: the household surveys are representative of the entire population (but have no test score data), while the Grade 5 national assessment data are representative of students in that grade only, and these two data sources have different survey designs. To overcome this obstacle, we focus on the common and comparable levels (and variables) within each of the two different sources of data, thus offering a more consistent analysis that is relevant for policy. Also given the scope of this paper, we do not analyze the Young Lives survey but we provide a brief description of this survey below.
Programme for International Student Assessment (PISA)
The PISA is a triennial international survey which provides evaluation of 15-year-old students on benchmarked standardized tests. The PISA has been implemented by the OECD in 2000, 2003, 2006, 2009, 2012, and 2015 . More than half a million students, representing 28 million 15-yearolds in 72 countries and economies, participated in the PISA in 2015. Besides offering data on student test scores, the PISA also collects a rich set of information on student, parent (optional), and school characteristics. Vietnam participated in the PISA starting in 2012, when 65 countries and economies participated, and it participated again in 2015, when the number of participating countries and economies increased to 72. Slightly more than 5,800 students who were 15 years old in 2015 from about 190 schools across Vietnam were tested in math, reading, and science using internationally standardized test questions. While we analyze the most recent test scores from the 2015 round, we also use the 2012 round for some variables that are not available for Vietnam in the 2015 round, such as classroom hours. The data are available (http://www.oecd.org/pisa/pisaproducts/) and have been widely analyzed by governments, international agencies, and researchers for insights into educational policies.
Grade 5 Assessment
The Grade 5 Assessment survey implements national large-scale evaluations of Grade 5 students. It has been implemented in 2001, 2007, 2011, and 2015 by Vietnam's Ministry of Education. The 2001 round received strong technical assistance from the World Bank. Each survey round collects households that are poorer, and have less access to basic social utilities than the average household in the country. The YL has been implemented for Vietnam in 2002 Vietnam in , 2006 Vietnam in , 2009 Vietnam in , 2013 Vietnam in , and 2016 . These data are publicly available (http://www.younglives.org.uk/content/use-our-data). The YL data have been widely analyzed by researchers for insights into educational policies.
